105 CMR: DEPARTMENT OF PUBLIC HEALTH

120.400: X-RAYSIN THE HEALING ARTS

120.401: Purpose and Scope

105 CMR 120.400 establishes requirements, for which aregistrant isresponsible, for use of x-ray
equipment by or under the supervision of an individua authorized by and licensed in accordance with
Commonwedlth statutes to engage in the hedling arts or veterinary medicine. The provisons of 105
CMR 120.400 arein addition to, and not in subgtitution for, other applicable provisons of 105 CMR
120.000.

120.402: Ddfinitions

7/9/99

Asused in 105 CMR 120.400, the following definitions apply:

Accessble Surface means the externd surface of the enclosure or housing provided by the
manufacturer.

Added Filtration means any filtration which isin addition to the inherent filtration.

Aluminum Equivaent meansthethicknessof type 1100 duminum aloy* affording the same attenuation,
under specified conditions, as the materia in question.

Assembler meansany person engaged inthebusiness of assembling, replacing, or ingalling oneor more
components into an x-ray system or subsystem. The term includes the owner of an x-ray system or
hisor her employee or agent who assembles componentsinto an x-ray system that is subsequently used
to provide professona or commercia services.
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120.402: continued
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Attenuation Block meansablock or stack, having dimensons 20 centimetersby 20 centimetersby 3.8
centimeters, of type 1100 duminum aloy* or other materias having equivaent attenuation.

Autometic exposure Control (AEC) means a device which automaticaly controls one or more
technique factorsin order to obtain at a preselected location(s) a required quantity of radiation (See
a so Phototimer).

Barrier (See Protective Barrier).

Beam Axis means a line from the source through the centers of the x-ray fields.

Beam-Limiting Device means a device which provides ameansto redtrict the dimensions of the x-ray
fidd.

C-arm X-ray System means an x-ray system in which the image receptor and x-ray tube housing
assembly are connected by a common mechanica support in order to maintain a desred spatid
relationship. Thissystem isdesigned to alow achangein the projection of the beam through the patient
without achange in the position of the patient.

Cepha ometric Device means a device intended for the radiographic visuaization and measurement of
the dimensions of the human head.

Certified Components means components of x-ray systems which are subject to regulations
promulgated under Public Law 90-602, the Radiation Control for Health and Safety Act of 1968.

Certified Systerm means any x-ray system which has one or more certified component(s).

Changesble Filters means any filter, exclusve of inherent filtration, which can be removed from the
useful beam through any dectronic, mechanical, or physical process.

Coefficient of Variation or C means the ratio of the sandard deviation to the mean value of a
population of observations. 1t is estimated using the following equation:
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where
s = Edimated standard deviation of the population.
X = Mean vaue of observationsin sample.
X;= i obsarvation in sample.
n =  Number of observationsin sample.

Computed Tomography means the production of a tomogram by the acquisition and computer
processing of x-ray transmisson data.

Contact Therapy System means an x-ray system used for therapy with the x-ray tube port placed in
contact with or within five centimeters of the surface being treated.

Control Pand means that part of the x-ray control upon which are mounted the switches, knobs,
pushbuttons, and other hardware necessary for manually setting the technique factors.
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Contrast Scde (CS) means the change in the linear attenuation coefficient per CTN relativeto water;
thet is

Fy - Fu
CS=
(CTN), - (CTN),,
where:
F. = linear attenuation coefficient of the materid of interest
Fu = linear atenuation coefficient of water

(CTN), =CTN of the materid of interest
(CTN),, =CTN of water
Cooaling Curve means the graphica relationship between heat units stored and cooling time.

CT means computed tomography; the production of a tomogram by the acquisition and computer
processing of x-ray transmission data.

CT Condition of Operation means al sdlectable parameters governing the operation of a CT x-ray
systemincluding, but not limited to, nomina tomographic section thickness, filtration, and thetechnique
factors as defined in 105 CMR 120.400.

CT Gantry means the tube housing assemblies, beam-limiting devices, detectors, and the supporting
sructures and frames which hold these components.

CT Number (CTN) means the number used to represent the x-ray attenuation associated with each
elementd areaof the CT image, that is.

K (Fx - Fw)
CTN =
Fu

where:
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I

contrast (avaueof 1,000 isassigned when the Hounsefield scale of CTN isused)

T
x
1

linear attenuation coefficient of the materid of interest

Fu = linear atenuation of water

Dead-M an Switch meansaswitch so constructed that acircuit closing contact can be maintained only
by continuous pressure on the switch by the operator.

Detector (See Radiation Detector).

Diagnostic Source Assembly means the tube housing assembly with abeam-limiting device attached.

SHMMMMIIIIN
! The nomind chemica composition of type 1100 duminum dloy is 99.00 percent minimum
auminum, 0.12 percent copper.
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Diagnodiic X-Ray System means an x-ray system designed for irradiation of any part of the human
body for the purpose of diagnosis or visudization.

Diagnogtic X-ray Imaging System means an assemblage of componentsfor the generation, emission,
and reception of x-ray and the transformation, storage, and visua display of the resultant x-ray image.

Direct Scattered Radiation means that scattered radiation which has been deviated in direction only
by materias irradiated by the useful beam (See Scattered Radiation).

Elementd Area meansthe smallest areawithin atomogram for which the x-ray attenuation properties
of abody are depicted.

Entrance exposure Rate means the exposure per unit time a the point where the center of the useful
beam enters the patient.

Equipment (See X-Ray Equipment).

Feld Emission Equipment means equi pment which uses an x-ray tubein which eectron emission from
the cathode is due soldly to the action of an dectric field.

Filter means materid placed in the useful beam to absorb preferentidly selected radiations.

Huoroscopic Imaging Assembly means a subsystem in which x-ray photons produce a fluoroscopic
image. It includes the image receptor(s) such as the image intensifier and spot-film device, dectrica
interlocks, if any, and structurd materid providing linkage between the image receptor and diagnostic
source assembly.

Focal Spot (actual) means the area projected on the anode of the x-ray tube by the eectrons
accelerated from the cathode and from which the useful beam originates.

Genera Purpose Radiographic X-Ray Systemmeansany radiographic x-ray sysemwhich, by design,
Is not limited to radiographic examination of specific anatomical regions.

Gonad Shield means a protective barrier for the testes or ovaries.

Haf-Vaue Layer means the thickness of specified materia which atenuate the beam of radiation to
an extent such that the exposure rate is reduced to one-hdf of itsorigind vaue. Inthisdefinition, the
contribution of dl scattered radiation, other than any which might be present initidly in the beam
concerned, is deemed to be excluded.

Hedling Arts Screening means the testing of human beings using x-ray machines for the detection or
evauation of hedth indications when such tests are not specifically and individualy ordered by a
licensed practitioner of the hedling arts legdly authorized by the Commonwedth of Massachusetts to
prescribe such x-ray tests for the purpose of diagnosis or treatment. to prescribe such x-ray testsfor
the purpose of diagnosis or treatment.

HVL (See Hdf-Vaue Layer).

Image Intensifier means a device, ingaled in its housing, which instantaneoudy converts an x-ray
pattern into a corresponding light image of higher energy density.

Image Receptor meansany device, such asafluorescent screen or radiographic film, which transforms
incident x-ray photons ether into avisbleimage or into another form which can bemadeinto avisble
image by further transformations.

Inherent Filtration means the filtration of the ussful beam provided by the permanently instaled
components of the tube housing assembly.

[ rradliation means the exposure of matter to ionizing radiation.
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Kilovolts Pesk (See Peak Tube Potentid).

kV meanskilovolts.

KVp (See Pesk Tube Potential).

kWs means kilowatt second.

L ead Equivdent meansthethicknessof lead affording the same attenuation, under specified conditions,
asthe materid in question.

Leaskage Radiation means radiation emanating from the diagnostic or thergpeutic source assembly
except for:

(1) The ussful beam; and,

(2) Radiation produced when the exposure switch or timer is not activated.

L eskage Technique Factors meansthe technique factors associated with the diagnostic or therapeutic
source assembly which are used in measuring leekage radiation. They are defined as follows.
(1) For diagnostic source assemblies intended for capacitor energy storage equipment, the
maximum-rated peak tube potentia and the maximum-rated number of exposuresin an hour for
operationat themaximum-rated pesk tube potentia with the quantity of charge per exposurebeing
ten millicoulombs, i.e., ten milliampere seconds, or the minimum obtainable from the unit,
whichever islarger.
(2) For diagnostic source assemblies intended for field emisson equipment rated for pulsed
operation, themaximum-rated peak tube potentia and the maximum-rated number of x-ray pulses
in an hour for operation at the maximum-rated pesak tube potentia.
(3) For al other diagnostic or therapeutic source assemblies, the maximum-rated pesk tube
potentia and the maximum-rated continuous tube current for the maximum-rated peak tube
potentid.

Linear Attenuation Coefficient (F) means the quotient of dN/N by d1 when dN/N is the fraction of
uncharged ionizing radiation that experienceinteractionsintraveling adistance d1 in aspecific materid.

Light Field meansthat area of the intersection of the light beam from the beam-limiting device and one

of the sat of planes pardld to and including the plane of the image receptor, whose perimeter is the
locus of points & which the illumination is one-fourth of the maximum in the intersection.

Line-Vdltage Regulaion means the difference between the no- load and the load line potentials
expressed as a percent of the load line potentid. 1t is calculated using the following equation:
Percent line-voltage regulation = 100 (V,-V)/V,
where
V,, = No-load line potentid and
V, = Load line potentid.

MA means milliampere.
mAs means milliampere second.

Maximum Line Current means the root-mean-square current in the supply line of an x-ray machine
operding & its maximum rating.

Mobile X-Ray Equipment (See "X-Ray Equipment”).

Multiple Tomogram System means a computed tomography x-ray system which obtains x-ray
transmission data smultaneoudy during a Single scan to produce more than one tomogram.
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Nomina Tomographic Section Thickness meansthefull-width a half-maximum of the sensitivity profile
taken at the center of the cross sectiona volume over which x-ray transmission data are collected.

NVLAP means Nationa Voluntary Laboratory Accreditation Program.
Patient means an individua subjected to heding arts examination, diagnodis, or trestment.

Peak Tube Potential meansthe maximum value of the potential difference acrossthe x-ray tubeduring
an exposure.

Phantom means a volume of materia behaving in a manner smilar to tissue with respect to the
attenuation and scattering of radiation. This requires that both the atomic number (Z) and the density
of the materia be amilar to that of tissue.

Phototimer means amethod for contralling radiation exposures to image receptors by the amount of

radiation which reaches a radiation monitoring device(s). The radiation monitoring device(s) is part
of an dectronic circuit which controls the duration of time the tube is activated (See "Automatic
Exposure Control").

Portable X-Ray Equipment (See "X-ray Equipment”).

Position Indicating Device means a device on dental x-ray equipment used to indicate the beam
position and to establish a definite source-surface (skin) distance. It may or may not incorporate or
serve as a bean-limiting device.

Positive Beam Limitation means the automatic or semi-autometic adjustment of an x-ray beam to the
sze of the selected image receptor, whereby exposures cannot be made without such adjustment.

Prectitioner of the Heding Arts means an individud licensed to practice heding arts by the
Commonwedth of Massachusetts.

Primary Protective Barrier (See "Protective Barrier™).

Protective Apron means an gpron made of radiation absorbing materials used to reduce radiation
exposure.120.402:  continued

Protective Barrier means a barrier of radiation absorbing material(s) used to reduce radiation
exposure. Thetypes of protective barriers are as follows:.
(1) "Primary protective barrier” means the materid, excluding filters, placed in the useful beam;
(2) "Secondary protective barrier” means a barrier sufficient to atenuate the stray radiation.

Protective Glove means a glove made of radiation absorbing materials used to reduce radiation
exposure.

Radiation Detector means a device which in the presence of radiation provides a signa or other
indication suitable for use in measuring one or more quantities of incident radiation.

Radiation Therapy Simulation Sysem means aradiographic or fluoroscopic x-ray systemintended for
locdlizing the volume to be exposed during radiation thergpy and confirming the position and size of
the therapeutic irradiation field.

Radiograph means an image receptor on which the image is created directly or indirectly by an x-ray
pattern and resultsin a permanent record.

Radiographic Imaging Sysem means any system whereby a permanent or semi-permanent image is
recorded on an image receptor by the action of ionizing radiation.
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Rating means the operating limits as specified by the component manufacturer.

Recording means producing a permanent form of an image resulting from x-ray photons.

Reference Plane means a plane which is displaced from and paralld to the tomographic plane.

Routine means diagnostic procedures utilizing x-ray equipment that are performed at least weekly.

Scan means the complete process of collecting x-ray transmisson data for the production of a
tomogram. Datacan be collected smultaneoudy during asingle scan for the production of oneor more
tomogram.

Scan Increment meansthe amount of relative displacement of the patient with respect to the CT x-ray
system between successive scans measured aong the direction of such displacement.

Scan Sequence means a preselected set of two or more scans performed consecutively under
presdlected CT conditions of operation.

Scan Time means the period of time between the beginning and end of x-ray transmisson data
accumulation for asingle scan.

Scattered Radiation means radiation that, during passage through matter, has been deviated in
direction (See "Direct Scattered Radiation”).

Secondary Dose Monitoring System means a system which will terminate irradiation in the event of
falure of the primary system.

Secondary Protective Barrier (See "Protective Barrier™).

Shutter means a device attached to the tube housing assembly which can totaly intercept the useful
beam and which has alead equivaency not less than that of the tube housing assembly.

SID (See "Source-lmage Receptor Distance').

Sngle Tomogram Systemmeans a CT x-ray system which obtains x-ray transmisson data during a
scan to produce a Single tomogram.

Source means the focal spot of the x-ray tube.

Source-lmage Receptor Distance meansthe distance from the sourceto the center of theinput surface
of the image receptor.

Spot FHimmeansaradiograph which is made during afluoroscopic examination to permanently record
conditions which exist during that fluoroscopic procedure.

Spot-Film Device meansadeviceintended to trangport and/or position aradiographic image receptor
between the x-ray source and fluoroscopic image receptor. It includes a device intended to hold a
cassette over the input end of an image intengfier for the purpose of making aradiograph.

SSD means the distance between the source and the skin of the patient.

Sationary X-Ray Equipment (See "X-Ray Equipment”).

Stray Radiation means the sum of leskage and scattered radiation.
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Technique Factors means the conditions of operation. They are pecified asfollows
(1) For capacitor energy storage equipment, peak tube potentia in kV and quantity of charge
inmAS,
(2) For field emisson equipment rated for pulsed operation, peak tube potentia in kV and
number of x-ray pulses,
(3) For CT equipment designed for pulsed operations, peaktube potentia in kV, scantimein
seconds, and the number of x-ray pulses per scan or the product of tube current, x-ray pulse
width, and the number of x-ray pulsesin mAs
(4) For CT equipment not designed for pulsed operation, peak tube potential in kV, and either
tube current in mA and scan time in seconds or the product of tube current and exposuretimein
mAs and the scan time when the scan time and exposure time are equivaent; and,
(5) For dl other equipment, peak tube potentid in kV and ether tube current in mA and
exposure time in seconds, or the product of tube current and exposure timein mAs.

Termination of Irradiation means the sopping of irradiaion in a fashion which will not permit
continuance of irradiation without the resetting of operating conditions at the control pandl.

Tomogram means the depiction of the x-ray atenuation properties of a section through the body.

Tomographic Plane means that geometric plane which is identified as corresponding to the output
tomogram.

Tomographic Section means the volume of an object whose attenuation properties areimaged in a
tomogram.

Tube means an x-ray tube, unless otherwise pecified.

Tube Housing Assembly means the tube housing with tube ingaled. 1t includes high-voltage and/or
filament transformersand other gppropriate € ementswhen such are contained within the tube housing.

Tube Rating Chart means the set of curves which specify the rated limits of operation of the tube in
terms of the technique factors.

Useful Beam means the radiation emanating from the tube housing port or the radiation head and

passing through the gperture of the beam limiting device whenthe exposure controlsarein amodeto
cause the system to produce radiation.

Variable-Aperture Beam-Limiting Device means a beam-limiting device which has capacity for
sepless adjustment of the x-ray fidld size at agiven SID.

Visble Area means that portion of the input surface of the image receptor over which incident x-ray
photons are producing a visble image.

X-Ray Exposure Control meansadevice, switch, button, or other smilar meansby which an operator
initiates and/or terminates the radiaion exposure. The x-ray exposure control may include such
associated equipment as timers and back-up timers.

X-Ray Control meansadevice which controlsinput power to the x-ray high-voltage generator and/or
the x-ray tube. It includes equipment such astimers, phototimer, automatic brightness stabilizers, and
gmilar devices, which control the technique factors of an x-ray exposure.

X-Ray Equipment means an x-ray system, subsystem, or component thereof. Types of x-ray
equipment are as follows:
(1) "Mobile X-Ray Equipment” means x-ray equipment mounted on a permanent base with
wheds and/or casters for moving while completely assembled.
(2) "Portable X-Ray Equipment” means x-ray equipment designed to be hand-carried.
(3) "Sationary X-Ray Equipment” means x-ray equipment which isingaled in afixed location.
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X-Ray Fied means that area of the intersection of the useful beam and any one of the set of planes
pardld to and including the plane of the image receptor, whose perimeter is the locus of points at
which the exposure rate is one-fourth of the maximum in the intersection.

X-Ray High-Voltage Generator means adevice which transforms eectrica energy from the potentia
supplied by the x-ray control to the tube operating potentia. The device may adso include meansfor
trandforming aternating current to direct current, filament transformers for the x-ray tube(s), high -
voltage switches, dectrical protective devices, and other appropriate eements.

X-Ray System means an assemblage of components for the controlled production of x-rays. It
includes minimally an x-ray high-voltage generator, an x-ray control, a tube housing assembly, a
beam-limiting device, and the necessary supporting structures. Additional componentswhich function
with the system are consdered integrd parts of the system.

X-ray Table means a patient support device with its patient support structure (tabletop) interposed
between the patient and the image receptor during radiography and/or fluoroscopy. Thisincludes, but
is not limited to, any stretcher equipped with a radiolucent panel and any table equipped with a
cassette tray (or buckey), cassette tunnel, image intengfier, or spot-film device benegath the tabletop.

X-Ray Tube means any eectron tube which is desgned to be used primarily for the production of
X-rays.

120.403: Generd Requirements

7/9/99

(A) Adminigraive Contrals.
(1) Regidrant. The regigtrant shdl be responsble for directing the operation of the x-ray
system(s) under his adminigtrative control. The registrant or the registrant's agent shal assure that
the requirements of 105 CMR 120.403(A)(1) are met in the operation of the x-ray system(s).
(@ An x-ray sysem which does not meet the provisions of 105 CMR 120.400 shall not be
operated for diagnostic or thergpeutic purposes, if so directed by the Radiation Control
Program.
(b) Individuaswho shdl be operating the x-ray systems shall meet the requirements of 105
CMR 125.000: Regulations Governing the Licensing of Radiologic Technologists
(¢) A chart shdl be provided in the vicinity of the diagnogtic x-ray system's control panel
whichspecifies, for routineexaminationsperformed with that system, thefollowing information:
1. Patient'sbody size and anatomica size, or body part thickness, or age (for pediatrics),
versus technique factors to be utilized;
2. Typeand sze of the film or film-screen combination to be used;
3. Typeand focd distance of the grid to be used, if any;
4.  Source to image receptor distance to be used (except for dental intra-ora
radiography); and,
5. Typeand location of placement of patient shielding (e.g. gonad, etc.) to be used.
(d) Theregisrant of afacility shdl creaste and make available to x-ray operators written
safety procedures, including patient holding and any restrictions of the operating technique
required for the safe operation of the particular x-ray system. The operator shall be able to
demondrate familiarity with these procedures.
() Except for patients who cannot be moved out of the room, only the staff, ancillary
personne, and parents of pediatric patientswhose presence might be required for themedica
procedure or training shall bein theroom or areaduring the radiographic exposure. Other than
the patient being examined:
1. All individuas shal be positioned such that no part of the body will be struck by the
useful beam unless protected by 0.5 millimeter lead equivdent.
2. Staff and ancillary personnel shall be protected from the direct scatter radiation by
protective gprons or whole body protective barriers of not less than0.25 millimeter leed
equivaent.
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3. Human patients who cannot be removed from the room shdl be protected from the
direct scatter radiation by whole body protective bariers of 0.25 millimeter lead
equivaent or shal be so positioned that the nearest portion of the body is at least two
meters from both the tube head and the nearest edge of the image receptor.
(f) Gonad shidding of not lessthan 0.50 millimeter lead equivaent shal be used for patients,
who have not passed the reproductive age, during radiographic procedures in which the
gonads are in the useful beam, except for cases in which this would interfere with the
diagnostic procedure.
(9 Individuasshdl not be exposed to the useful beam except for heding arts purposes and
unless such exposure has been authorized by a licensed practitioner of the hedling arts. This
provison specificadly prohibits ddiberate exposure for the following purposes:
1. Exposure of an individud for training, demondration, or other non-heaing-arts
purposes, and,
2. exposure of an individua for the purpose of heding arts screening except as
authorized by 105 CMR 120.403(A)(2)(k).
(h)  When a patient or film must be provided with auxiliary support during a radiation
exposure;
1. Mechanicd holding devices shal be used when the technique permits. The written
safety procedures, required by 105 CMR 120.403(A)(1)(d), shdl list individua
proj ections, specific patient conditions, or psychologica development level whereholding
devices cannot be utilized;
2. Written safety procedures, asrequired by 105 CMR 120.403(A)(1)(d), shdl indicate
the requirements for selecting a holder and the procedure the holder shdl follow;
3. The human holder shal be protected as required by 105 CMR 120.403(A)(1)(e);
4. Noindividud shdl be used routindy to hold film or petients;
5. In those cases where the patient must hold the film, except during intraoral
examinations, any portion of the body other than the areaof clinica interest struck by the
ussful beam shdl be protected by not lessthan 0.5 millimeter lead equivaent materid; and,
6. Each fadlity shdl have leaded gprons and gloves avallable in sufficient numbers to
provide protection to al personnel who are involved with x-ray operations and who are
otherwise not shielded.
(i) Proceduresand auxiliary equipment designed to minimize patient and personnel exposure
commensurate with the needed diagnostic information shdl be utilized.
1. The gpeed of film or screen and film combinations shall be the fastest speed consistent
with the diagnostic objective of the examinations. FIm cassettes without intensifying
screens shdl not be used for any routine diagnogtic radiologica imaging, with the
exception of veterinary radiography and standard film packetsfor intra-oral usein denta
radiography.
2. The radiation exposure to the patient shal be the minimum exposure required to
produce images of good diagnostic qudlity.
3. Protective equipment including gprons, gloves, and shidds shal be checked annudly
for defects, suchasholes, cracks, and tearsto assure rdiability and integrity. A record of
this test shdl be maintained for ingpection by the Radiation Control Program. If such
defect is found, equipment shdl be replaced or removed from service until repaired or
replaced.
4. Radiographic systems other than fluoroscopic, dentd intra-ora, or veterinarian
systems shd not be utilized in procedures where the source to patient distanceislessthan
30 centimeters.
5. Mammographic procedures shdl only be performed on specid purpose
mammographic equipment.
6. Mohile or portable radiographic systems shdl only be used for examinations where
itisimpractica to transfer the patient(s) to aationary x-ray ingdlation
7. If gridsare used between the patient and the image receptor to decrease scatter to the
film and improve contragt, the grid shdl:
a. Bepostioned properly, i.e., tube facing the right direction, and grid centered to
the centrd ray;
b. If of the focustype, be of the proper focd distance for the SIDs being used.
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() All occupationdly exposed individuas are subject to the requirements of 105 CMR
120.211, 120.215, 120.217 and 120.218.
(k) Heding Arts Screening. Any person proposing to conduct a healing arts screening
program shal not initiate such a program without prior gpprova of the Radiation Control
Program. When requesting such approval, that person shdl submit the information outlined
in 105 CMR 120.421: Appendix B. If any information submitted to the Radiation Control
Program becomes invdid or outdated, the Radiation Control Program shall be immediately
notified.
(2) Information and Maintenance Record and Associated Information.  The registrant shall
maintain the following information for each x-ray system for ingpection by the Radiation Control
Program:
(@ Modd and serid numbers of al mgor components, and user’s manuds for those
components,
(b) Recordsof surveys, calibrations, maintenance, and modifications performed on the x-ray
sysem(s) after the effective date of 105 CMR 120.000 with the names of persons who
performed such services,
(c) A scde drawing provided by aqualified expert of the room in which a dationary x-ray
system is located with such drawing indicating the current use of areas adjacent to the room
and an esimation of the extent of occupancy by an individua in such aress. In addition, the
drawing shdl indude:
1. Theresults of a survey for radiation levels present at the operator's position and at
pertinent points outside the room at specified test conditions; or,
2. Thetype and thickness of materids, or lead equivalency, of each protective barier;
and,
(d) A copy of dl correspondence with this Radiation Control Program regarding that x-ray
sysem.
(3) X-Ray Utilization Log Except for veterinary facilities, each facility shal maintain an x-ray
record containing the patient's name, the type of examinaions, and the dates the examinations
were performed. When the patient or film must be provided with human auxiliary support, the
name of the human holder shall be recorded.
(4) Radiographand Record Retention. Radiographs shdl be retained for at least aminimum of
five years following last vigt of the patient. The written reports become a part of the patient's
medica record and are to be retained for 30 years following last visit of patient.

(B) PanReview.

(1) Prior to congruction, the floor plans and equipment arrangement of al new ingdlations, or
modifications of exiding ingdlations, utilizing x-rays for diagnogtic or thergpeutic purposes shall
be submitted to the Radiation Control Program for review and gpproval. Therequiredinformation
isdenoted in 105 CMR 120.420: Appendix A and 120.422: Appendix B, unless specificaly
exempted.

(2) The Radiation Control Program may require the applicant to utilize the services of aqualified
expert to determine the shielding requirements prior to the plan review and gpprova.

(3) The gpprova of such plans shdl not preclude the requirement of additiona modifications
should a subsequent analysi's of operating conditions indicate the possibility of an individua
receiving adose in excess of the limits prescribed in 105 CMR 120.211, 120.217, 120.218 and
120.221.

(C) X-Ray Film Processing Facilities and Practices.

(1) Eachingdlation usng aradiographic x-ray system and using anaog image receptors (e.g.
radiographic film) shal have available suitable equipment for handling and processing radiographic
film in accordance with the following provisons
(@ Manudly developed film:
1. Processng tanks shadl be constructed of mechanicaly rigid, corroson resstant
meterid; and
2. Thetemperature of solutionsin thetanks shal be maintained within the range of 60°F
to 80 °F (16 °C to 27 °C). Film shal be developed in accordance with the time-
temperature relationships recommended by the film manufacturer, or, in the absence of
such recommendations, with the following time-temperature chart:
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Time-Temperature Chart
Thermometer Reading Minimum
(Degrees) Developing Time
oC oF (Minutes)
26.7 80 2
26.1 79 2
25.6 78 2%
25.0 77 2%
24.4 76 3
23.9 75 3
23.3 74 3%
22.8 73 3%
22.2 72 4
21.7 71 4
21.1 70 4,
20.6 69 4%
20.0 68 5
194 67 5%
18.9 66 5%
18.3 65 6
17.8 64 6%
17.2 63 7
16.7 62 8
16.1 61 8Y%2
15.6 60 9%

3. Devices shdl be utilized which will indicate the actud temperature of the developer
and sgnd the passage of a preset time appropriate to the developing time required.

(b) Automatic processors and other closed processing systems:
(1) Films shdl be developed in accordance with the time-temperature relationships
recommended by thefilm manufacturer; in the absence of such recommendations, thefilm
shd| be developed using the following chart:
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Developer Temperature Minimum
Immersion Time?

°C °F Seconds
35.5 96 19
35.0 95 20
34.5 94 21
34.0 93 22
33.5 92 23
33.0 91 24
32.0 90 25
31.5 89 26
31.0 88 27
30.5 87 28
30.0 86 29
29.5 85 30

 |mmersion time only, no crossover time included.

2

2. The specified developer temperature and immersion time shdl be posted in the

darkroom or on the automeatic processor.
() Processng deviations from the requirements of 105 CMR 120.403(C)(1) shdl be
documented by the registrant in such manner that the requirements are shown to be met or
exceeded (e.g., extended processing, and specia rapid chemistry).

Other Requirements:

(@ Passboxes, if provided, shall be so constructed as to exclude light from the darkroom
when cassettes are placed in or removed from the boxes, and shal incorporate adequate
shidding from dtray radiation to prevent exposure of undeveloped film.
(b) Thedarkroom shdl belight tight and use proper safdighting such that any filmtypein use
exposed in a cassette to x-radiation sufficient to produce an optical density from 1 to 2 when
processed shdl not suffer an increase in dengity greater than 0.1 (0.05 for mammography)
when exposed in the darkroom for 2 minutes with dl safdights on. If used, daylight film
handling boxes shdl preclude fogging of the film.
() Dakrooms typicaly used by more than one individud shal be provided a method to
prevent accidentd entry while undevel oped films are being handled or processed.
(d) Film shall be stored in a coal, dry place and shdl be protected from exposure to stray
radiation. Film in open packages shal be stored in alight tight container.
(e) Film cassettesand intensfying screensshdl beingpected periodicaly and shdl be cleaned
and replaced as necessary to best assure radiographs of good diagnostic quality.
() Outdated x-ray film shal not be used for diagnogtic radiographs, unlessthe film has been
stored in accordance with the manufacturer's recommendations and a sample of the film
passes a senstometric test for normal ranges of base plus fog and speed.
(90 Film developing solutions shal be prepared in accordance with the directions given by
the manufacturer, and shal be maintained in strength by replenishment or renewd so that full
devel opment is accomplished within the time specified by the manufacturer.

120.404: Generd Requirements for All Diagnogtic X-Ray Systems

In addition to other requirements of 105 CMR 120.400, al diagnostic x-ray systems shdl meet
the following requirements.

7/9/99
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(A) Warning Label. The control pand containing the main power switch shal bear the warning
datement, legible and accessble to view: "WARNING: This x-ray unit may be dangerous to patient
and operator unless safe exposure factors and operating instructions are observed.”

(B) Battery ChargeIndicator. On battery-powered x-ray generators, visual meansshall be provided
on the control pand to indicate whether the battery is in a state of charge adequate for proper
operation.

(C) Leskage Radiation from the Diagnostic Source Assembly. The leakage radiation from the
diagnogtic source assembly measured at adistance of one meter in any direction from the source shall
not exceed 100 milliroentgen (25.8 FC/kg) in one hour when the x-ray tubeisoperated &t itsleskage
technique factors. Compliance shdl be determined by measurements averaged over an areaof 100
square centimeters with no linear dimension greater than 20 centimeters.

(D) Radiationfrom Components Other Than the Diagnostic Source Assembly. Theradiation emitted
by a component other than the diagnostic source assembly shal not exceed two milliroentgen (0.516
FC/kg) in one hour at five centimeters from any accessible surface of the component when it is
operated in an assembled x-ray system under any conditions for which it wasdesigned. Compliance
shdl be determined by measurements averaged over an areaof 100 square centimeterswith no linear
dimension greater than 20 centimeters.

(E) Beam Quadlity.

(1) Haf-vaueLayer.
(@ The hdf-vaue layer of the useful beam for agiven x-ray tube potential shdl not be less

than the vdues shown in Table I. If it is necessary to determine such haf-vaue layer a an
x-ray tube potentia which isnot listed in Table I, linear interpolation or extrapol ation may be
made.
(b) For capacitor energy storage equipment, compliance with the requirementsof 105 CMR
120.404(E) shdl be determined with the sysem fully charged and asetting of 10 mAsfor each
exposure.
(c)pOThe required minima auminum equivaent filtration shal include the filtration contributed
by dl materials which are dways present between the source and the patient.
(2) Hiltration Controls. For x-ray sysemswhich havevariablekVp and varidblefiltration for the
useful beam, adevice shdl link the kVp sdector with the filter(s) and shdl prevent an exposure
unlessthe minimum amount of filtration required by 105 CMR 120.404(E)(1) isinthe useful beam
for the given kVp which has been sdected.
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TABLEI
Design Operating Measured Potential Hdf-Vdue Layer In mm Aluminum
Range (kVp) Dental Intra-Ord All Other
Manufactured Diagnogtic X-Ray
Before Aug. 1, 1974 Systems
and On or After
Dec. 1, 1980

Below 51 30 N/A 0.3
40 N/A 0.4

50 1.5 0.5

51t0 70 51 15 12
60 1.5 1.3

70 15 15

Above 70 71 2.1 2.1
80 2.3 2.3

90 25 25

100 2.7 2.7

110 3.0 3.0

120 3.2 3.2

130 3.5 3.5

140 3.8 3.8

150 4.1 4.1

(F) Multiple Tubes. Where two or more radiographic tubes are controlled by one exposure switch,
the tube or tubeswhich have been selected shall be clearly indicated prior to initiation of the exposure.
Thisindication shdl beboth on the x-ray control panel and a or near the tube housing assembly which
has been selected.

(G) Mechanica Support of TubeHousing Assembly. The tube housing assembly supports shall be
adjusted such that the tube housing assembly will remain stable during an exposure unlesstube housing
movement is a designed function of the x-ray system.

(H) Technique Indicators.
(1) Thetechnique factors to be used during anexposure shall beindicated before the exposure
begins. If automatic exposure controls are used, the technique factors which are set prior to the

exposure shdl be indicated.
(2) The requirement of 105 CMR 120.404(H)(1) may be met by permanent markings on

equipment having fixed technique factors. Indication of technique factors shdl be visble from the
operator's position except in the case of spot films made by the fluoroscopist.

() Maintaining Compliance Diagnodtic x-ray systems and their associated components used on
humans and certified pursuant to the Federa X-Ray Equipment Performance Standard (21 CFR Part
1020) shal be maintained in compliance with applicable requirements of that standard.

(J) Locks All postioning locking, holding, and centering devices on x-ray systems components and
systems shd| function as intended.
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All fluoroscopic x-ray systems shdl meet the following requirements

(A) Limitation of Useful Beam

(1) Primary Barier.

(@ The fluoroscopic imaging assembly shal be provided with a primary protective barrier
which intercepts the entire cross section of the useful beam at any SID.

(b) The x-ray tube used for fluoroscopy shdl not produce x-rays unless the barrier isin
position to intercept the entire useful beam.

(2) _Huoroscopic Beam Limitation

(@ For certified fluoroscopic systems with or without a spot film device, neither the length
nor the width of the x-ray field in the plane of the image receptor shal exceed that of the
visble area of theimage receptor by more than 3 per-cent of the SID. The sum of the excess
length and the excess width shal be no greater than 4 percent of the SID.
(b)  For uncertified fluoroscopic systems with a spot film device, the x-ray beam with the
shutters fully opened (during fluoroscopy or spot filming) shal be no larger than the largest
gpot film sze for which the device is designed. Measurements shdl be made a the minimum
SID available but at no less than 20 centimeters table top to the film plane distance.
() For uncertified fluorascopic systems without a spot film device, the requirements of
120.405(A)(2)(a) apply.
1. Meansshdl beprovided to permit further limitation of thefield. Beam+-limiting devices
manufactured after May 22, 1979, and incorporated in equipment with a variable SID
and/or avisbleareaof greater than 300 square centimeters shal be provided with means
for stepless adjustment of the x-ray field;
2. All equipment with afixed SID and a visible area of 300 square centimeters or less
shdl be provided with either stepless adjustment of the x-ray field or with meansto further
limit the x-ray field Sze at the plane of the image receptor to 125 square centimeters or
less;
3. If provided, stepless adjustment shdl, at the greatest SID, provide continuous field
gzesfrom the maximum attainable to afield sze of 5 centimetersby 5 centimetersor less
4. For equipment manufactured after February 25, 1978, when the angle between the
image receptor and beam axisis variable, means shdl be provided to indicate when the
axis of the x-ray beam is perpendicular to the plane of the image receptor; and,
5. For non-circular x-ray fields used with circular image receptors, the error in dignment
shdl be determined dong the length and width dimengons of the x-ray field which pass
through the center of the visible area of the image receptor.

(3) Spot-film Beam limitation. Spot-film devices shal meet the following requirements:

(@ Meansshdl be provided between the source and the patient for adjustment of the x-ray
field 9ze in the plane of the film to the Sze of that portion of the film which has been sdected
on the spot film sdector. Such adjustment shal be automatically accomplished except when
the x-ray fidd szein the plane of thefilmissmdler than that of the sdected portion of thefilm.
For spot film devices manufactured after June 21, 1979, if the x-ray field Szeislessthan the
gze of the sdlected portion of the film, the meansfor adjusment of thefied Sze shal be only
at the operator's option;

(b) Neither the length nor the width of the x-ray field in the plane of the image receptor shdl
differ from the corresponding dimensions of the sdected portion of the image receptor by
more than 3 percent of the SID whenadjusted for full coverage of the sdected portion of the
imege receptor. The sum, without regard to sign, of thelength and width differences shall not
exceed 4 percent of the SID;

(c) It shdl be possbleto adjust the x-ray fidd sze in the plane of the film to asze amdler
thanthe selected portion of thefilm. The minimum field Sze & the grestest SID shdl be equa
to, or less than, five centimeters by five centimeters;
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(d) Thecenter of the x-ray fidd in the plane of the film shall be digned with the center of the
selected portion of the film to within 2% of the SID; and,
(e) On spot-film devices manufactured after February 25, 1978, if the angle between the
plane of the image receptor and beam axis is variable, means shdl be provided to indicate
when the axis of the x-ray beam is perpendicular to the plane of the image receptor, and
compliance shdl be determined with the beam axisindicated to be perpendicular to the plane
of the image receptor.

Override. If ameans exidts to override any of the automatic x-ray field Sze adjustments

required in 105 CMR 120.405(A)(2), that means:

(@ Shdl be desgned for use only in the event of system failure;

(b) Shdl incorporate a Sgnd visble at the fluoroscopist's position which will indicate
whenever the automatic field Sze adjustment is overridden; and,

(¢) Shdl beclearly and durably labeled asfollows:

FOR X-RAY FIELD
LIMITATION SYSTEM FAILURE

(B) Adtivation of the Fluoroscopic Tube. X-ray production in the fluoroscopic mode shall be

controlled by a device which requires continuous pressure by the fluoroscopist for the entire time of
any exposure. When recording serid fluorascopic images, the fluoroscopist shdl be ableto terminate
the x-ray exposure(s) a any time, but means may be provided to permit completion of any single
exposure of the seriesin process.

(C) Exposure Rete Limits.

1)
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Entrance Exposure Rate Allowable Limits.
(8 Huoroscopic equipment which is provided with automaticexposure rate control shal not
be operable a any combination of tube potentiad and current which will result in an exposure
rate in excess of 2.6 mC/kg (10 roentgens) per minute at the point where the center of the
useful beam enters the patient, except:
1. During recording of fluoroscopic images, or,
2. When provided with optiond high leve contral, the equipment shall not be operable
at any combination of tube potentia and current which will result in an exposure rate in
excess of five roentgens (1.29 mC/kg) per minute at the point where the center of the
useful beam enters the patient unlessthe high levd control isactivated. Specid means of
activation of high leve controls shal be required. The high leve control shdl only be
operable when continuous manuad activationis provided by the operator. A continuous
sgnd audible to the fluoroscopist shdl indicate that the high level contral is being
employed.
(b) Fuoroscopic equipment which isnot provided with automatic exposure rate control shal
not be operable a any combination of tube potentia and current which will result in a
exposure rate in excess of 1.3 mC/kg (5 roentgens) per minute at the point where the center
of the useful beam enters the patient, except:
1. During recording of fluoroscopic images; or
2. When an optiona high level contral is activated. Specia means of activation of high
level controls shdl be required. The high level control shdl only be operable when
continuous manud activation is provided by the operator. A continuoussigna audibleto
the fluoroscopist shdl indicate that the high level control is being employed.
() Compliance with the requirements of 105 CMR 120.405(C) shall be determined as
folows
1. If thesourceisbelow thetable, exposure rate shall be measured one centimeter above
the tabletop or cradle.
2. If thesourceis above the table, theexposure rate shall be measured at 30 centimeters
above the tabletop with the end of the beam-limiting device or spacer postioned as
closgly as possible to the point of measurement.
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3. ForaC-armtype of fluoroscope, theexposure rate shal be measured 30 centimeters

from the input surface of the fluorascopic imaging assembly, with the source positioned

at any available SID, provided that the end of the beam-limiting device or spacer is no
closer than 30 centimeters from the input surface of the fluorascopic imaging assembly;

4. For alaterd type fluoroscope, the exposure rate shall be measured at a point 15

centimeters from the centerline of the x-ray table and in the direction of the x-ray source

withthe end of the beam-limiting device or spacer postioned as closdly aspossibleto the
point of measurement. If the tabletop is movable, it shal be postioned as closdy as
possible to the latera x-ray source, with the end of the beam+-limiting device or spacer no
closer than 15 centimeters to the centerline of the x-ray table.
(d) Periodic measurement of maximum entrance exposure rate shal be performed by a
quadified expert for both typica and maximum vaues as follows:

1. Such measurements shdl be made annualy or after any mantenance of the system

which might affect the exposure rate;

2. Reallts of these measurements shal be posted where any fluoroscopist may have

ready access to such results while using the fluoroscope and in the record required in

105 CMR 120.403(A)(2)(b). The measurement results shall be stated in coulombs per

kilogram(roentgens) per minute and includethetechniquefactorsused in determining such

results. The name of the individuad performing the measurements and the date the
measurements were performed shdl be included in the results;

3. Conditionsof periodic measurement of typica entranceexposure rate areasfollows:
(@ Themeasurement shal be made under the conditionsthat satisfy the requirements
of 105 CMR 120.405(C)(2)(c);

(b) The kVp, mA, and/or other sdlectable parameters shall be adjusted to those
sttingstypicd of clinica use on a23 cm thick abdomina patient;

(¢) Thex-ray system that incorporates autometic exposure rate control shal have
aufficdent attenuative materid placed in the useful beam to produce a milliamperage
and/or kilovoltage to satisfy the conditions of 105 CMR 120.405(C)(1)(d)3.; and,

4. Conditions of periodic messurement of maximum entrance exposure rate are as

follows
(@ Themeasurement shal be made under the conditionsthat satisfy the requirements
of 105 CMR 120.405(C)(2)(c);

(b) The kVp, mA and/or other selectable parameters shall be adjusted to those
Settings which give the maximum entrance exposure rate;

(¢) Thex-ray system(s) that incorporates automatic exposure rate control shal have
auffident attentuative materia placed in the useful beam to produce the maximum
entrance exposure rate of the system.

(D) Barrier Tranamitted Radiation Rate Limits.
(1) The exposure rate due to transmisson through the primary protective barrier with the
attenuation block in the ussful beam, combined with radiation from the image intensfier, if
provided, shdl not exceed two milliroentgen (0.516 FC/kg) per hour at ten centimeters from any
ble surface of the fluoroscopic imaging assembly beyond the plane of the image receptor
for each roentgen per minute of entrance exposure rate.
(2) Messuring Compliance of Barrier Transmisson
(@ Theexposure rate due to transmission through the primary protective barrier combined
with radiation from the image intengfier shall be determined by measurements averaged over
an area of 100 square centimeters with no linear dimension greater than 20 centimeters.
(b) If thesourceisbeow the tabletop, the measurement shall be made with the input surface
of the fluoroscopic imaging assembly positioned 30 centimeters above the tabletop.
(c) If the source is above the tabletop and the SID is variable, the measurement shdl be
made with the end of the beam-limiting device or spacer as close to the tabletop asit canbe
placed, provided that it shal not be closer than 30 centimeters.
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(d) Movable grids and compression devices shdl be removed from the useful beam during

the measurement.
(e) Theattenuation block shall be positioned in the useful beam ten centimetersfrom the point

of measurement of entrance exposure rate and between this point and the input surface of the
fluoroscopic imaging assembly.

(E) Indicationof Potential and Current. During fluoroscopy and cinefluorography thekV andthemA
shdl be continuoudy indicated.

(F) Source-to-Skin Distance. The SSD shal not be less than:
(1) 38 centimeters on dationary fluoroscopes manufactured on or after August 1, 1974,
(2) 35.5 centimeters on stationary fluoroscopes manufactured prior to August 1, 1974;
(3) 30 centimeters on al mobile fluoroscopes; and,
(4) 20 centimeters for image intengfied fluoroscopes used for specific surgica goplicaion. The
written safety procedures must provide precautionary measures to be taken during the use of this
type of fluoroscope.

(G) Huoroscopic Timer.
(1) Meansshdl beprovided to preset the cumulative on-time of the fluoroscopic x-ray tube. The
maximum cumulaive time of the timing device shall not exceed five minutes without resetting.
(2) A dgnd audible to the fluoroscopist shdl indicate the completion of any preset cumulative
or-time. Such sgna shdl continue to sound while x-rays are produced until the timing device is
reset.

(H) Control of Scattered Radiation.
(1) Huoroscopic table designs when combined with procedures utilized shdl be such that no
unprotected part of any staff or ancillary individua's body shal be exposed to unattenuated
scattered radiation which originates from under the table. The attenuation required shall be not
less than 0.25 millimeter lead equivaent.
(2) Equipment configuration when combined with procedures shal be such that no portion of any
gaff or ancillary individud's body, except the extremities, shall be exposed to the unattenuated
scattered radiation emanating from above the tabletop unless that individud:
(@ Isat least 120 centimeters from the center of the useful beam; or
(b) The radiation has passed through not less than 0.25 millimeter lead equivaent materid
induding, but not limited to, drapes, Bucky-dot cover pand, or sdf-supporting curtains, in
addition to any lead equivaency provided by the protective apron referred to in 105 CMR
120.403(A)(1)(e).
(3) TheAgency may grant exemptionsto 105 CMR 120.405(H)(2) where agterilefidd will not
permit the use of the norma protective barriers. Where the use of prefitted sterilized coversfor
the barriersis practical, the Agency shal not permit such exemption. See 105 CMR 120.423:
Appendix D for a suggested list of fluoroscopic procedures where such exemptions will be
automaticaly granted.

() Radiation Thergpy Smulation Sysems. Radiation thergpy smulation systems shdl be exempt
from al the requirements of 105 CMR 120.405(A), (C), (D) and (G) provided that:
(1) Suchsysemsare designed and used in such amanner that no individua other than the patient
isin the x-ray room during periods of time when the system is producing x-rays, and,
(2) Systemswhich do not meet the requirements of 105 CMR 120.405(G) are provided with
ameans of indicating the cumulative time that an individua patient has been exposed to x-rays.
Procedures shdl require in such cases that the timer be reset between examinations.

120.406: Radiographic Systems Other Than Fluoroscopic, Computed Tomography Systems

7/9/99

(A) BeamlLimitationExcept for Mammographic Systems. The useful beam shall belimited tothearea
of dlinicd interest. This shdl be deemed to have been met if a pogtive beam limiting device meeting
manufacturer's specifications and the requirements of 105 CMR 120.406(F)(4) has been properly
used or if evidence of collimation is shown on at least three sSdes or three corners of the film (for
example, projections from the shutters of the collimator, cone cutting at the corners, or bordersat the
film's edge).
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(1) Generd Purpose Stationary and Mobile X-Ray Systems, Including Veterinary Systems
(Other than Portable) Installed After December 31, 1997.
(@ Only x-ray systems provided with ameansfor independent stepless adjustment of at least
two dimensions of the x-ray field shal be used;
(b) A method shdl be provided for visudly defining the perimeter of the x-ray field. Thetotd
misalignment of the edges of the visualy defined field with the respective edges of the x-ray
fidd dong ether the length or width of the visudly defined fidd shall not exceed 2% of the
distance from the sourceto the center of the visually defined field when the surface uponwhich
it gppearsis perpendicular to the axis of the x-ray beam,
() The Agency may grant an exemption on non-certified x-ray systems to 105 CMR
120.406(A)(1)(a); and,
(d) Provided the registrant makes a written gpplication for such exemption and in that
application:
1. Demongratesit isimpractical to comply with 105 CMR 120.406(A)(1)(a) and (b);
and,
2. The purpose of 105 CMR 120.406(A)(1)(a) and (b) will be met by other methods.
(2) Additiona Requirements for Stationary General Purpose X-Ray Systems. In additiontothe
requirements of 105 CMR 120.406, dl stationary general purpose x-ray systems, both certified
and non-certified shal meet the following requirements:
(@ A method shdl be provided to indicate when the axis of the x-ray beam is perpendicular
to the plane of the image receptor, to dign the center of the x-ray fidd with repect to the
center of the image receptor to within two percent of the SID, and to indicate the SID to
within 29;
(b) The beam-limiting device shdl indicate numericdly thefiedd szeinthe plane of theimage
receptor to which it is adjusted; and,
() Indicaion of fidd sze dimensons and SID's shdl be specified in inches and/or
centimeters, and shdl be such that aperture adjusmentsresult in x-ray fiedd dimensonsinthe
plane of the image receptor which correspond to those indicated by the beam-limiting device
to within 2% of the SID when the beam axisisindicated to be perpendicular to the plane of
the image receptor.
(3) X-Ray Systems Designed for Onelmage Receptor Size. Radiographic equipment designed
for only one image receptor sSze a afixed SID shdl be provided with meansto limit the field at
the plane of the image receptor to dimensions no greater than those of the image receptor, and to
aign the center of the x-ray field with the center of the image receptor to within 2% of the SID,
or shdl be provided with means to both sze and dign the x-ray field such that the x-ray fidd at
the plane of the image receptor does not extend beyond any edge of the image receptor.
(4) Radiographic Systems Other Than Those Designated in 105 CMR 120.406(A)(1) through
(3).
(& Meansshdl be provided to limit the x-ray field in the plane of the image receptor so that
suchfield does not exceed each dimension of the image receptor by more than 2% of the SID
when the axis of the x-ray beam is perpendicular to the plane of the image receptor.
(b) Meansshdl be provided to dign the center of the x-ray field with the center of theimage
receptor to within 2% of the SID, or means shal be provided to both sze and dign the x-ray
fidd such that the x-ray fidd at the plane of the image receptor does not extend beyond any
edge of the image receptor. Compliance shdl be determined with the axis of the x-ray beam
perpendicular to the plane of the image receptor.
(¢ 105 CMR 120.406(A)(4)(a) and (b) may be met with a system that meets the
requirementsfor ageneral purposex-ray system as specifiedin 105 CMR 120.406(A)(1) or,
when aignment means are dso provided, may be met with ether:
1. Anassortment of removable, fixed-agperture, beam-limiting devices sufficient to meet
the requirement for each combination of image receptor Sze and SID for which the unit
is designed with each such device having clear and permanent markings to indicate the
image receptor size and SID for which it is desgned; or,
2. A beam-limiting device having multiple fixed apertures sufficient to meet the
requirement for each combination of image receptor sze and SID for which the unit is
designed. Permanent, clearly legible markings shdl indicate the image receptor Sze and
SID for which each gperture is designed and shall indicate which aperture is in position
for use.
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(B) Radiation Expaosure Control

(1) Timers Meansshal be provided to initiate the radiation exposure by a deliberate action on
the part of the operator, such asthe depression of a. Inaddition, it shdl not bepossbletoinitiate
an exposure when the timer is set to a""zero” or "off" pogtion if elther postion is provided.
(2) Exposurelndication. Means shdl be provided for visud indication observable at or from
the operator's protected position whenever x-rays are produced. In addition, asgna audible to
the operator shall indicate that the exposure has terminated.
(3) Exposure Termination. Means shdl be provided to terminate the exposure at a preset time
interval, preset product of current and time, a preset number of pulses, or a preset radiation
exposure to the image receptor. Except for dental panoramic systems, termination of an exposure
shdl cause autométic resetting of the timer to itsinitiad setting or to "zero."
(& Manua Exposure Control.
An x-ray control shal be incorporated into each x-ray system such that an exposure can be
terminated by the operator at any time except for:
1. Exposure of ¥2second or less; or,
2. During serid radiography when means shdl be provided to permit completion of any
single exposure of the seriesin process.
(b) Automatic Exposure Controls. When an automeatic exposure control is provided:
1. Indication shal be made on the control pand when this mode of operation is selected;
2. If the x-ray tube potentia is equd to or greater than 50 kVp, the minimum exposure
time for field emission equipment rated for pulsed operation shal be equa to or less than
atimeinterva equivaent to two pulses;
3. The minimum exposure time for al equipment other than that specified in 105 CMR
120.406 (B)(3)(b)2. shall be equal to or lessthan 1/60 second or atimeinterval required
to deliver five mAs, whichever is gregter;
4. Either the product of pesk x-ray tube potentia, current, and exposure time shall be
limited to not more than 60 kW's per exposure, or the product of x-ray tube current and
exposure time shdl be limited to not more than 600 mASs per exposure except that, when
the x-ray tube potentia is less than 50 kVp, the product of x-ray tube current and
exposure time shdl be limited to not more than 2000 mAs per exposure; and,
5. A vighle sgnd shdl indicate when an exposure has been terminated at the limits
required by 105 CMR 120.406(B)(3)(b)4., and manual resetting shall be required before
further automatically timed exposures can be made.
(4) Exposure Duration (Timer) Linearity. For systems having independent selection of exposure
time settings, the average ratios (X;) of exposure to the indicated timer setting, inunitsof Ckg's*
(mRY/s), obtained at any two clinicaly used timer settings shdl not differ by more than 0.10 times
their sum. Thisiswritten as.

(X1 - Xo) # 0.1 (Xq + Xy)
where X, and X, arethe average C kg's* (mR/s) vaues.

(5) Exposure Control Location. The x-ray exposure control shall be so placed that the operator
can view the patient while making any exposure.
(6) Operator Protection, Except Veterinary Systems.
(8 Stationary Sysdems. Stationary x-ray systems shal be required to have the x-ray control
permanently mounted in a protected area so that the operator is required to remain in that
protected area during the entire exposure.
(b) Mabile and Portable Systems.  Mobile and portable x-ray syssems which are:
1. Usad continuoudy for greater than oneweek in the samelocation, i.e., aroom or suite,
shall meet the requirements of 105 CMR 120.406(B)(6)(a);
2. Usad for less than one week at the same location shdl be provided with either a
protective barrier at least 6.5 feet (2 m) high for operator protection during exposure, or
means shall be provided to alow the operator to be at least ninefeet (2.7 m) from the tube
housing assembly during the exposure.
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3. Thex-ray control shal provide visua indication observable at or from the operator's
protected position whenever x-rays are produced. In addition, a signd audible to the
operator shdl indicate that the exposure has terminated.
(7) Exposure Reproducihility. When al techniques factors are held congtant, including control
panel selections associated with exposure control systems, the coefficient of variation of exposure
for both manua and automatic exposure control systems shdl not exceed 0.05. This requirement
gopliesto clinicaly used techniques.

(C) Sourceto-Skin Distance. All mobile or portable radiographic systems shal be provided with
means to limit the source-to-skin distance to equa to or greater than 30 centimeters, except for
veterinary systems.

(D) Rediationfrom Capecitor Energy Storage Equipment in Standby Status. Radiation emitted from
the x-ray tube when the exposure switch or timer is not activated shall not exceed a rate of two

milliroentgen (0.516 FC/kg) per hour at five centimeters from any accessible surface of the diagnostic
source assembly, with the beam+-limiting device fully open.

(E) Accuracy. Deviation of measured technique factors from indicated values of kVp and exposure
time shal not exceed the limits specified for that system by its manufacturer. In the absence of
manufacturer's specifications, the deviation shal not exceed 10% of the indicated value for kVp and
20% for time.

(F) mA/mAsLinearity. Thefollowing requirementsapply when the equipment isoperated on apower
supply as pecified by the manufacturer for any fixed x-ray tube potentia within the range of 40% to
100% of the maximum rated:
(1) Equipment Having Independent Selection of X-Ray Tube Current (mA). The averageratios
(X;) of exposure to the indicated milliampere-seconds product (C kg* mAs? (or mR/mAY))
obtained at any two consecutive tube current settings shdl not differ by more than 0.10 timestheir
um:

X=X, < 0.10 (X1+X,)

where X; and X, aretheaverage vaues obtained at each of two consecutive tube current settings,
or a two sttings differing by no more than a factor of two where the tube current sdlection is
continuous.

(2) Equipment Having a Combined X-Ray Tube Current-Exposure Time Product (mAS)
Sdlector, But Not a Separate Tube Current (mA) Selector. The average ratios (X;) of exposure
to the indicated milliampere-seconds product, in units of C kg mAs? (or mR/mAs), obtained at
any two consecutive mAs selector settings shal not differ by more than 0.10 times their sum:

Xy-X, < 0.10 (X4 +X,)

where X; and X, are the average values obtained at any two mAs sdlector settings, or a two
settings differing by no more than a factor of two where the mAs sdlector provides continuous
Section.

(3) Messuring Compliance. Determination of compliance shal be based on three exposures
takenwithin atime period of one hour, at each of the two settings. These two settingsmay include
any two focal spot sizes except where oneis equa to or less than 0.45 millimeters and the other
is greater than 0.45 millimeters. For purposes of this requirement, foca spot size is the nomind
focd spot sze specified by the x-ray tube manufacturer.

(G) Additiona Requirements Applicable to Certified Systems Only. Diagnostic x-ray systems
incorporating one or more certified component(s) shal be required to comply with the following
additiona requirement(s) which relate to that certified component(s).
(1) Beam Limitation for Porteble X-Ray Sysems. Beam limitation for portable x-ray sysems
shall meet the beam limitation requirements of 105 CMR 120.406(A)(1).

7/9/99 105 CMR - 444



105 CMR: DEPARTMENT OF PUBLIC HEALTH

120.406: continued

(20 H4d Limitation and Alignment on Stationary Genera Purpose X-Ray Systems. For
dationary, generd purposex-ray systemswhich contain atube housing assembly, an x-ray control,
and, for those systems so equipped, atable, al certified in accordance with 21 CFR 1020.30(C):
(& Meanssndl be provided for pogtive beam limitation which will, & the SID for which the
deviceisdesgned, either cause automatic adjustment of thex-ray fiddin the planeof theimage
receptor to theimage receptor size within five seconds after insertion of theimage receptor or,
if adjustment is accomplished automatically in atime interva gregter than five seconds or is
manud, will prevent production of x-rays until such adjustment is completed. For the SID at
which the device is not intended to operate, the device shall prevent the production of x-rays.
(b) Thex-ray fidd szein the plane of theimage receptor, whether automaticaly or manualy
adjusted, shdl be such that neither the length nor the width of the x-ray field differs from that
of the image receptor by greater than 3% of the SID and that the sum of the length and width
differences without regard to sign be no greater than 4% of the SID when the equipment
indicates that the beam axis is perpendicular to the plane of the image receptor.
(¢) Theradiographic system shal be capable of operation, at the discretion of the operator,
such thet the field Size a the image receptor can be adjusted to a size smdler than the image
receptor. Theminimum field Szeat adistance of 100 centimeters shall be equd to or lessthan
five by five centimeters. Return to postive beam limitation as specified in 105 CMR
120.406(F)(6)(a) and (b) shal occur upon a change in image receptor.
(d) Pogtivebeam limitation may be bypassed when radiography is conducted which does not
usethe cassettetray or permanently mounted vertical cassette holder, or when either the beam
axis or table angulation is not within 10E of the horizontal or vertical during any part of the
exposure, or during stereoscopic radiography. |If the bypass mode is provided, return to
positive beam limitation shal be autométic.
(e) A capability may be provided for overriding positive beam limitation in the event of system
falure or to perform specia procedures which cannot be performed in the positive mode. I
so provided, akey shal be required to override the positive mode It shal be impossble to
remove the key while the positive mode is overridden.
(3) Times Except for denta panoramic systems, termination of exposure shdl cause automatic
resgtting of the timer to itsinitid setting or to "zero."
(4) Transmisson Limit for Image Receptor Supporting Devices Used for Mammography. For
X-ray systems manufactured after September 5, 1978 which are designed only for mammography,
the transmission of the primary beam through any image receptor support provided with the system
shdl be limited such that the exposure five centimeters from any accessible surface beyond the
plane of the image receptor supporting device does not exceed 0.1 milliroentgen (25.8 C/kg) for
each activation of the tube. Exposure shal be measured with the system operated a the minimum
SID for which it isdesigned. Compliance shdl be determined a the maximum rated pesk tube
potentia for the system and at the maximum rated product of tube current and exposure time
(mAs) for that pesak tube potentia. Compliance shall be determined by measurements averaged
over an area of 100 square centimeters with no linear dimension greater than 20 centimeters.

120.407: Dental Radiographic Systems

7/9/99

(A) Generd Reguirements.

(1) Times Meansshdl be provided to terminate the exposure at a preset time interval, preset
product of current and time, apreset number of pulses, or apreset radiation exposure to theimage
receptor. Inaddition, it shall not be possble to make an exposure when thetimer isset to a"zero"
or "off" pogdtion if either podtion is provided.

(2) Reproducibility. With atimer setting of 0.3 second or less, the average exposure period (T)
shdl be greater than or equd to five times the maximum exposure period (T ,,,) minustheminimum
exposure period (T,,,) Wwhen 4 timer tests are performed:

T b 5(Tmax - Tmin)

105 CMR - 445



105 CMR: DEPARTMENT OF PUBLIC HEALTH

120.407: continued
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(3) X-Ray Contral.
(@ Anx-ray control shal beincorporated into each x-ray system such that an exposure can

be terminated by the operator at any time, except for exposures of 0.5 second or less.

(b) The exposure switch shall be of the dead-man type.

(c) Eachx-ray control shall be located in such away asto permit the operator to remain in

an area of less than two milliremsin any one hour during the entire exposure.
(4) Exposure Reproducibility. The coefficient of variation shdl not exceed 0.10 when dl
technique factors are held congtant. This requirement shal be deemed to have been met if, when
four exposures are made at identica technique factors, the value of the average exposure (E) is
greater than or equd to five times the maximum exposure (E..) minus the minimum exposure

(Emi n):

E > 5(Eax - Enin)

(B) Additiona Reguirements for Dentd Intreoral Systems.

(1) Source-to-skin Distance (SSD). X-ray systems designed for use with an intraord image

receptor shal be provided with meansto limit SSD to not less than:
(& 18 centimetersif operable above 50 kVp; or,
(b) ten centimetersif not operable above 50 kVp.

(2) Hed Limitation
(8 Radiographic sysemsdesigned for usewith anintraora image receptor shal be provided
with means to limit the x-ray beam such tha the x-ray fidd, a the minimum SSD. shdl be
containable in a circle having a diameter of no more than seven centimeters.
(b) An open-ended beam-indicating device shal be used.

(C) Additiona Reguirements for Denta Extraoral System Field Limitation
(1) Dentd rotationa panoramic systems shdl be provided with meansto limit the x-ray beam to
the imaging dit in the transverse axisand shal not exceed atotd of 0.5 inch larger than theimaging
ditintheverticd axis
(2) All other dentd extraora radiographic systems (e.g., cephalometric) shal be provided with
means to both size and dign the x-ray field so that it does not exceed beyond any edge of the
image receptor by more than 2% of the SID.

(D) Additiond Requirements Applicable to Certified Systems Only. Only diagnostic x-ray systems
incorporating one or more certified component(s) shal be required to comply with the following
additiona requirement(s) which relate to that certified component(s).
(1) Reproducibility. When the equipment is operated on an adequate power supply as specified
by the manufacturer, the estimated coefficient of variation of radiation exposure shal beno greater
than 0.05, for any specific combination of selected technique factors.

(2) Linearity. When the equipment alowsachoice of x-ray tube current settings and is operated
on a power supply as specified by the manufacturer in accordance with the requirements of
applicable Federd standards, for any fixed x-ray tube potentia within the range of 40 to 100% of
the maximum rating, the average ratios of exposure to the indicated milliampere-seconds product
obtained at any 2% consecutive tube current settings shdl not differ by more than 0.10 timestheir
um:

X,-X, # 0.10 (X, + X,)

where: X; and X, are the average mR/mAs vaues obtained at each of two consecutive tube
current settings.

(3) Accuracy. Deviation of technique factors from indicated vaues shdl not exceed the limits
specified for that system by its manufacturer.

(4) Timers. Terminaion of exposure shdl cause automatic resetting of thetimer toitsinitia setting
or to "zero".
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(5 Beam Qudity. All certified denta x-ray systems manufactured on and after December 1,
1980, shdl have a minimum half-vaue layer not less than 1.5 millimeters duminum equivaent.
Systems operating above 70 kVp are subject to the filtration requirements of 105 CMR
120.404(E)(2).

(E) Additiona Operation Controls for Denta Radiographic Systems.

(1) Hlm holding devices shdl be usad except in individua cases in which the practitioner has
determined that such holding are contraindi cated. Written safety proceduresrequired by 105CMR
120.400 shd| dtate the criteria under which the exception shal apply.

(2) Thetube housing support shall be constructed and adjusted so that the tube housing shdl not
arift from its set pogition during an exposure. Neither the tube housing nor the support housing shall
be hand-held during an exposure.

(3) Theoperator shdl stand at least Sx feet from the useful beam or behind a protective barrier.
Where a protective barrier is utilized, aviewing system shdl be used.

(4) Individuas who operate only dentd radiographic systems are exempt from the personnel
monitoring requirements of 105 CMR 120.211.

120.408: Veterinary X-ray Systems

7/9/99

(A) Equipment.

(1) Technigue and Exposure Indicators.
(& The technique factors to be used during an exposure shdl be indicated before the
exposure begins. If automatic exposure controls are used, the technique factorswhich are st
prior to the exposure shal be indicated.
(b) The requirements of 105 CMR 120.408(A)(1) may be met by permanent markings on
equipment having fixed technique factors. Indicationof techniquefactors shal bevisblefrom
the operator's position except in the case of spot films made by the fluoroscopist.
() Thex-ray control shal provide visud indication of the production of x-rays observable
at or from the operator's protected position whenever x-rays are produced.
(2) The leskage radiation from the diagnostic source assembly measured at a distance of one
meter in any direction from the source shdl not exceed 100 milliroentgen in one hour when the
X-ray tube is operated at its leakage technique factors. Measurement isaveraged over an areaof
100 square centimeters with no linear dimension greater than 20 centimeters.
(3) The useful beam shdl be restricted to the area of dinica interest and no larger than the size
of the image receptor.
(4) Collimating devicesshdl be provided and shdl limit the beam to the area of theimage receptor
to within 2% of the SID, and shdl provide the same degree of protection as is required of the
housng.
(5) The hdf-vdue layer of the useful beam shdl not be less than 0.5 millimeters duminum
equivaent for machines operating up to 50 kVp, 1.5 millimetersand 70 kV p, and two millimeters
auminum equivaent for machines operating above 70 kVp.
(6) A device shdl be provided to terminate the exposure after a preset time or exposure.
(7) A dead-man type of exposure switch shdl be provided, together with an exposure cord of
ufficdent length, so that the operator can stand out of the useful beam and at least Six feet from the
anima during al x-ray exposures.
(8) The coefficient of variation of exposure shal not exceed 0.10 when al technique factorsare
held congtant. This requirement shal be deemed to have been met if, when four exposures are
made at identica technique factors, the vaue of the average exposure (E) is greater than or equa
to five times the maximum exposure (E,,,,,) minusthe minimum exposure (E.,i):

E$ S (Emax - Emin)

(9) The primary beam shdl be digned with the film by usng specified techniques in the fadility's
operating procedures.

(10)  Huoroscopic, CT, and therapy systems used in veterinary facilities shdl meet the
requirements of 105 CMR 120.405, 120.409 and 120.410 respectively, except the aura
communications of 105 CMR 120.400, 120.422: Appendix C, 120.409(B)(1) and
120.410(B)(2).
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(11) Portable machines shall be used in a manner which complies with 105 CMR 120.000.

(B) Structurd Shidding. All wal, ceiling, and floor areas shdl be equivaent to or provided with
applicable protective barriers to assure compliance with 105 CMR 120.211, 120.221 and 120.222.

(C) Additional Operationd Controls For Veterinary Facilities.

(1) All examsand retakes shdl be ordered by the veterinarian.

(2) Thex-ray tube shal not be held by any individua during radiographic exposures.

(3) Unlessrequired to restrain an animal, the operator shall stand at least Six feet away from the
useful beam and the anima during radiographic exposures.

(4) Noindividud, other than the operator, shall bein the x-ray room or areawhile exposures are
being made unless such individud's assistance is required.

(5 When an animd must be hdd in postion during radiography, mechanicad supporting or
restraining devices shdl be used when technique permits.

(6) A pregnant femae shal not hold or restrain an animd.

120.409: Computed Tomography X-Ray Systems
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(A) Equipment Reguirements.

(1) Tomographic Flane Indication and Alignment.
(@ For any single tomogram system, means shdl be provided to permit visud determination
of the tomographic plane or areference plane offset from the tomographic plane.
(b) For any multipletomogram system, meansshal be provided to permit visud determination
of thelocation of areference plane offset from the tomographic plane. The reference plane can
be offset from the location of the tomographic planes.
() If adeviceusing alight sourceis used to satisfy 105 CMR 120.409(A)(1)(a) or (b), the
light source shdl provide illumination levels sufficient to permit visua determination of the
location of the tomographic plane or reference plane under ambient light conditions of up to
500 lux.
(2) Indication of CT Conditions of Operation The CT x-ray systemshd| be designed such that
the CT conditions of operation to be used during ascan or ascan sequence are indicated prior to
the initiation of ascan or ascan sequence. On equipment having al or some of these conditions of
operation a fixed vaues, this requirement may be met by permanent markings. Indication of CT
conditions of operation shdl be visble from any pogtion from which scan initiation is possble.
(3) Initiation of Operation
(& Thex-ray control and gantry shdl provide visua indication whenever x-raysare produced
and, if gpplicable, whether the shutter is open or closed.
(b) Meansshdl be provided to require operator initiation of each individua scan or series of
scans.
(©) All emergency buttons/switches shal be clearly labeed asto their functions.
(4) Temination of Exposure.
(& Means shal be provided to terminate the x-ray exposure automaticaly by either
de-energizing the x-ray source or shuttering the x-ray beam in the event of equipment falure
affecting data collection. Such termination shall occur withinaninterva thet limitsthetotal scan
time to no more than 110% of its preset value through the use of ether a backup timer or
devices which monitor equipment function.
(b) A vigblesgnd shdl indicate when the x-ray exposure has been terminated through the
means required by 105 CMR 120.409(A)(4)(a).
(¢) The operator shdl be able to terminate the x-ray exposure a any time during a scan, or
series of scans under x-ray system control, of greater than 0.5 second duration. Termination
of the x-ray exposure shall necessitate resetting of the CT conditions of operation prior to
initiation of another scan.
(5) Extraneous Radiation The system shall perform such that the radiation produced adjacent
to the tube housing assembly, including the tube port, during periods of time that scans are not
being performed does not exceed the levels permitted by 105 CMR 120.404(C).

105 CMR - 448



120.409:; continued

7/9/99

105 CMR: DEPARTMENT OF PUBLIC HEALTH

(6) Additiond Requirements Applicableto CT X-ray Systems Containing aGantry Manufactured
After September 3, 1985.

(@ Thetotd error in the indicated location of the tomographic plane or reference plane shdl
not exceed five millimeters.

(b) If the x-ray production period is less than 0.5 second, theindication of x-ray production
shall be actuated for at least 0.5 seconds. Indicators at or near the gantry shal be discernible
from any point externa to the patient opening where insertion of any part of the human body
into the primary beam is possible.

() The deviation of indicated scan increment versus actud increment shal not exceed to
within one millimeter with any massfrom 0 to 100 kilogramsresting on the support device. The
patient support device shdl be incremented from atypicad sarting postion to the maximum
incremented distance or 30 centimeters, whichever is less, and then returned to the starting
position. Measurement of actua versusindicated scan increment can be taken anywhereaong
thistravel.

(B) Eadlity Desgn Requirements.

(1) Aurd Communication Provison shdl be made for two-way aural communication between
the patient and the operator at the control panedl.
(2) Viewing Sysem

(& Windows, mirrors, closed-circuit television, or an equivaent shal be provided to permit
continuous observation of the patient during irradiation and shal be solocated that the operator
can observe the patient from the control pand.

(b) When the primary viewing system is by dectronic means, an dternate viewing sysem
(whichmay beéectronic) shdl beavalablefor usein the event of fallure of the primary viewing
sysem.

(C) Dose Measurements and Spot Checks.

(1) Dose Measurements.

(8 Dosemeasurementsof theradiation output of the CT x-ray system shal be performed by,
or under the direction of, a qudified expert.

(b) Dose measurements of aCT x-ray system shdl be performed at intervals specified by a
quaified expert and after any change or replacement of components which, in the opinion of
aqudified expert, could cause a change in the radiation output.

(c) Measurements of the radiation output of a CT x-ray system shdl be performed with a
cdibrated dosmetry system. The dosmetry system shal have been cdlibrated or inter
compared with a cdibrated chamber within the preceding two years. The cdlibration of such
system shall be traceable to anationa standard.

(d) Cdibration procedures shal be in writing. Records of cdibration performed shall be
maintained for ingpection by the Radiation Control Program.

(2) Spot Checks.

(& Spot check procedures shall be developed by a quaified expert.
(b) All spot checksshall beincluded in the calibration required by 105 CMR 120.409(C)(2),
and otherwise a time intervals and system conditions specified by a qudified expert.
(¢) Spot checksshall include acquisition of images obtained with the phantoms using the same
processing mode and CT conditions of operation as are used to perform dose measurements
required by 105 CMR 120.409(C)(1). The images shal be retained until a new dose
measurement is performed in two forms as follow:
1. Photographic copies of the images obtained from the image display device; and
2. Images stored in digital form of the most recent spot check on a storage medium
competible with the CT x-ray system.

(D) Additiona Operetiona Controlsfor CT X-Ray Systems.

(1) TheCT x-ray system shdl not be operated except by an individua who has been specificaly
trained in its operation and who holds avalid Massachusetts license in radiologic technology.

Information shal be available a the control panel or in a specified location regarding the

operation and cdlibration of the system. Theinformation shall contain:

(8 Dates of the latest cdlibration and spot checks and the location within the facility where
the results of those tests may be obtained;
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(b) Theresults of at least the most recent checks conducted on the system; and,
(©) Thedigance, in millimeters, between the tomographic plane and the reference plane, if a
reference planeis utilized.

120.420:  Appendix A -- Radiation Shielding and Safety Reguirements

In order for the Radiation Control Program to provide an evauation, and officiad approva on
shidding requirementsfor aradiationingallation, thefollowing must be submitted. Theplansshal show
as aminimum the fallowing:

(A) Thenorma location of the x-ray system's radiation port, the port's travel and transverse limits,
genera direction(s) of the useful beam; locations of any windows and doors; the location of the
operator's booth and the location of the x-ray control pandl.

(B) The structura composition and thickness or lead equivaent of al walls, doors, partitions, floor
and celling of the room(s) concerned.

(C) Thedimensions of the room(s) concerned.

(D) Thetype of occupancy of al adjacent areas inclusive of space above and below the room(s)
concerned. If there is any exterior wall, show distance to the closest area(s) where it is likdly that
individuads will be present.

(E) Themake and modd of the x-ray equipment.

(F) Thetypicd type of examination(s) and trestment(s) which will be performed with the equipment.
(G) Information on the anticipated workload of the x-ray system(s).

(H) An interlock and/or warning light shall be ingtalled at al egresses. For diagnogtic x-ray
ingdlations, the warning light shal be wired to the rotor of the x-ray system.

() All basic assumptions used to determine the shidding requirementsin devel oping these plans shall
be submitted with these plans.

120.421: Appendix B -- Information to be Submitted by Persons Proposing to Conduct Healing Arts

7/9/99

Screening

Persons requesting that the Agency approve a hedling arts screening program shal submit the
fallowing information and evauation:

(A) Nameand address of the gpplicant and, where applicable, the names and addresses of agents
within this Commonwedth.

(B) Diseasesor conditions for which the x-ray examinations are to be used in diagnoses.
(C) A detalled description of the x-ray examinations proposed in the screening program.

(D) Description of the population to be examined in the screening program, i.e., age, sex, physca
condition, and other gppropriate information.

(E) An evduation of any known dternate methods not involving ionizing radiation, which would
achieve the gods of the screening program and why these methods are not used instead of the x-ray
examinations.

(F) Anevduation by aquaified expert of the x-ray system(s) to be used in the screening program.

The evauation by the qudified expert shal show that such system(s) do satisfy al requirements of 105
CMR 120.000.
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(G) A desription of the diagnogtic film qudlity control program.
(H) A copy of the technique charts for the x-ray examination procedures to be used.
() The qudifications of each individua who will be operating the x-ray system(s).

(J) Thequdificaions of the individud who will be supervisng the operators of the x-ray sysem(s).
The extent of supervison and the method of work performance evauation shal be specified.

(K) The name and address of the individua who will interpret the radiograph(s).

120.422:  Appendix C -- Design Requirements for an Operator's Booth

7/9/99

(A) Space Reguirements
(1) The operator shal be alotted not less than 7.5 square feet (0.697 n¥) of unobstructed floor
space in the booth.
(2) Theoperator's booth may be any geometric configuration with no dimension of lessthan two
feet (0.61 m).
(3) The space shdl be dlotted excluding any encumbrance by the x-ray control pand, such as
overhang, cables or other smilar encroachments.
(4) The booth shall be located or constructed such that unattenuated direct scatter radiation
originating in the examination table or at the wall cassette shdl not reach the operator's station in
the booth.

(B) Structura Requirements
(1) Thebooth walls shal be permanently fixed barriers of at least seven feet (2.13 m) high.
(2) When adoor or movable panel isused asan integra part of the booth structure, it must have
an interlock which will prevent an exposure when the door or pand is not closed.
(3) Shidding shdl be provided to maintain exposure ingde the booth equa to or lessthan two mR
per week.

(C) X-Ray Control Placement. The x-ray exposure switch for the system shdl be fixed within the
booth and;

(1) Shdl beat least 40 inches (1.02 m) from any open edge of the booth and;

(2) Shdl dlow the operator to use the mgority of the available viewing windows.

(D) Viewing Sysem Requirements.
(1) Each booth shdl have &t least one viewing device which will:
(8 Beso placed that the operator can view the patient during any exposure; and,
(b) The device should be so placed that the operator can have full view of any occupant of
the room and should be so placed that the operator can view any entry into the room. If any
door that allows access to the room cannot be seen from the booth, then that door must have
aninterlock controlling the exposure, which will prevent the exposureif the door isnot closed.
(2) When the viewing system is awindow, the following requirements also apply:
(@ Theviewing areashdl be at least one square foot (0.0929 nY).
(b) Thedesign of the booth shdl be such that the operator's expected position when viewing
the patient and operating the x-ray systemisat least 18 inches (0.457m) from the edge of the
booth.
(¢) Thematerid condtituting the window shall have at least the same lead equivaence asthat
required in the booth's walls in which it is mounted.
(3) Whentheviewing sysemisby mirrors, the mirror(s) shal be so located asto accomplish the
generd requirements of 105 CMR 120.421: Appendix B(A)(4).
(4) When the viewing system is by eectronic means.
(& Thecamerashdl be so located as to accomplish the generd requirements of 105 CMR
120.421: Appendix B(A)(4); and,
(b) There shdl be an dternate viewing system as a backup for the primary system.
() Meansshdl beprovided for the operator to be ableto oraly communicate with the patient
adl times
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120.423:  Appendix D --Exemptions From Shidding for Certain Fluoroscopic Procedures

(A) Angiograms

(B) Arthrograms

(C) Biliary drainage procedures

(D) Huoroscopic biopsy procedures
(E) Myeograms

(F) Percutaneous cholangiograms
(G) Percutaneous nephrostomies
(H) Sinogramsor figulograms

() T-tube cholangiograms
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